ABSTRACT: Today, the fossil fuels have dominant share of energy supply in order to respond to the high energy demand in the world. Norway is one of the countries with rich sources of fossil fuels and renewable energy sources. The current work is to investigate on the status of energy demand in Norway. First, energy and electricity consumption in various sectors, including industrial, residential are calculated. Then, energy demand in Norway is forecasted by using available tools. After that, the relationship between energy consumption in Norway with Basic economics parameters such as GDP, population and industry growth rate has determined by using linear regression model. Finally, the regression result shows a low correlation between variables.
INTRODUCTION
The global population continues to grow, and different countries develop rapidly. This fact causes an extensive increase in the energy demand, so providing this need has become a critical issue [1] . Considering the increasing rate of global energy consumption, energy demand is expected to increase about 65% by 2030 [2] . Because of limitations and environmental effects of fossil fuels, governments have implemented different strategies to reduce energy import dependency [3] .
As an example, energy consumption is increasing highly in the Nordic countries (Denmark, Finland, Norway, Sweden and Island). These countries have tried to supply their energy need by utilization of more efficient and sustainable systems, as well as more affordable energy sources. This fact not only supplies energy demand, but also facilitate the transition to an environmentally sustainable society. Since the oil crisis in the early 1970s, Nordic countries have invested a lot to find alternative energy sources. As a result, replacing sources reduced the oil share from 70% in 1970 to 20% in 2012 [4] .
In order to improve energy supply systems, different strategies have introduced as useful solutions. Two most efficient tools that can be used to improve existing and future energy systems are modeling and forecasting energy consumption. After that can conduct measures to achieve the goals Predicted of energy consumption and reduce dependence.
In this paper, the status of energy demand is investigated in one of the European countries, Norway. First, energy and electricity consumption are determined in different sectors, including industrial, residential, and etc. Then, energy demand in Norway is predicted by using available tools. After that, the relationship between energy consumption in Norway with Basic economic parameters such as GDP, population and industry growth rate has determined using linear regression model. Finally, considering results extracted in the previous part, energy policy investigates in this country.
LITERATURE REVIEW

Country situation
Norway is one of the Nordic countries located in Northern Europe and West Nordic Peninsula. This country has a cool and mountainous climate. According to 2016 statistics, Norway has 5.22 million people and growth rate of 0.2% (www.norway statistic.com, 2012).
Norway is one of the most significant energy producer and exporters among Europeans. This country is one of the largest oil and gas exporter in the world. Also, it has the second--largest reserves of natural gas in Europe, after Russia. (Miika Tommila, 2010).
In 2011, Norway produced 2311 TWh energy. In this statistic, crude oil, and natural gas were the largest parts with more than 90%. Norway is rich with both of petroleum and RE sources. Every year 120 135 TWh of RE is produced in this country. There is great potential for hydroelectric power and a large share of electricity is generated by this source. In the last decade, the share of produced electricity from RE that mainly is considered hydropower has accounted between 95 and 99 (Anne Therese Gullberg, 2014).
As of 1 January 2014, the total installed capacity in Norwegian hydropower plants was 30 960 MW, split between 1476 power plants. The ten largest hydropower plants together account for nearly one fifth of the production capacity. Table 1 shows the numbers and installed capacity of hydropower plants in various size categories as of 1 January 2014 (Kjersti Aarrestad, 2014). Norway generally has good wind resources, compared with other countries. The average annual wind speed 50 metres above ground in an exposed coastal area in Norway can be 7-9 m/s. At the start of 2014, Norway had 811 MW of installed wind power, provided by 356 turbines in 20 registered wind farms, see Figure 1 (Kjersti Aarrestad, 2014). According to the organization for Economic Co-operation and Development (OECD) statistics, Norway is one of the richest countries in the world. In fact, it has the second place among OECD countries in terms of GDP per capita (after Luxembourg). One of the main reasons is that the petroleum sector is the spine of the Norwegian economy. For instance in 2009, this sector produced 22% of GDP, 47% of exports, and also 27% of this its government revenue (Miika Tommila, 2010). Nevertheless there is no fossil fuel dependency on imports in any sector of this country.
Nordic countries consume more energy, their carbon dioxide emissions is compared with the EU average of 8 tons and the US average of 19 tons are 5 tons per year. The reason for this is that most part of electricity in these countries supplied by nuclear and hydroelectric power plants, cogeneration from combined heat and power, and the wind turbines (Irandoust, 2016) . The international energy agency (IEA) encouraged Norway to utilize its high hydropower capacity, to balance differences in demand and supply, as the largest in Europe after Russia. More hydropower resources, not only enhance flexibility in the electricity market integration in Europe but also puts Norway in a favorable strategic position (Miika Tommila, 2010).
Energy balance analysis
According to Sankey curve, in 2013 total primary energy 7 supply (TPES) in Norway was 32706 ktoe, 4.8% biomass, 0.7% geothermal, the wind and, solar, 33.3% hydropower, 17.3% natural gas, 41.5% crude oil and 2.3% coal (www.iea.org). As it is illustrated in figure 3 , crude oil, hydropower and natural gas were the largest energy supplies in Norwey. According to the Norwegian energy balance statistics, the maximum part of energy production is related to crude oil, natural gas, and hydropower, respectively. The most part of the crude oil and natural gas production is exported and only a small amount of it is stored. That's why oil production owns the biggest share of imports. Although the biggest share of natural gas and crude oil are exported every year, in recent years the total export has a downward trend. For instance, in 2013 their export was reduced by 7% over the previous year. Energy resource production trends are shown in figure 5. The hydropower production has enhanced, however, it declined for crude oil as a fossil fuel (www.iea.org). Based on the Norway energy balance reported by IEA, in 2013 the total final consumption was 20435 Ktoe. Which decreased 0.16% over the previous year. The share of production electricity and production oil in total final consumption were 46% and 40%, respectively. In the year the industrial sector with 5785 Ktoe and 28%, the transport sector 4780 Ktoe and 23.39% and the household sector with 3938 Ktoe and 19.2% had the highest rate of energy demand (www.iea.org).
Energy demand in the residential sector
In 2013 electricity had very high amount 3187 Ktoe and 80% and after that respectively biomass, oil products, heat and natural gas had the most demand in the residential sector. As the share of natural gas was 4 Ktoe, and it had only 0.1% of energy consumed in the residential sector. Recently, energy consumption has decreased in this sector because of high efficiency in the country's energy system. Fig 6 shows energy consumption, by Norwegian households. The statistics show energy used in the residential sector in 2013 declined by 5% compared with last year that. It is recognizable that oil product and natural gas consumption in this sector has a decreasing trend (www.iea.org). In 2014, the total domestic energy consumption excluding the industries and consumption of raw materials with 209 TWh decreased by 4 % compared to the previous year. In this regard, energy consumption by households and services was 9 % lower than the year before, which is widely related to the high temperatures in 2014. Since a large proportion of the energy consumption in these groups is associated with heating, the high temperature in 2014 was the main reason for this decline. Almost 80 % of the energy consumption in these groups is related to electricity, and the electricity consumption met 8 % fall in 2014 (www.norway statistic.com, 2012). 
Energy demand in the industrial sector
In 2013, energy demand in the industrial sector was mostly related to the electricity with the amount of 3739 Ktoe (64.5%).
Other resources using in this sector were oil products, coal, biomass, natural gas and heat. Actually, one of the most important sources of energy, crude oil, is not consumed in this sector. Norway energy balance result shows total energy consumption had a rising trend in the industrial part. It has increased 0.3% compared to the previous year which made GDP improvement and Industrial growth rate (www.iea.org). Oil products and natural gas have declined respectively 7% and 3 % in the manufacturing industries, while there was a rise about 5% in consumption of electricity in 2014. Consumption in other energy-intensive manufacturing industries rose in 2014 by 4 % compared to the previous year (www.norway statistic.com, 2012).
Energy consumption comparison in residential and industrial sectors
The household sector is faced with a slowly ascending trend however curve is almost linear and climb. However, energy consumption faced a sudden increase in 2010 because of high electricity demand, it came back to its normal trend again. Household consumption decrease in 2011 could be due to the global warming and lower heating needs (www.iea.org).
The industrial sector has shown more severe fluctuations than residential. Figure 8 illustrates that the lowest industrial consumption was in 2009. As discussed above, electricity use had the greatest impact on total energy consumption in this sector.
According to the graph trend of energy consumption is almost horizontal between 2010 and 2013 and energy consumption associated with recession. 
Energy demand in the transport sector
Statistics in 2013 showed a demand for oil products with a value of 4489 Ktoe and 93.3% was the highest, while natural gas with103 Ktoe and 2% had the lowest value in the transport sector. However oil products have increased in recent years, natural gas use have had a decreasing trend (www.iea.org).
In 2014 total energy consumption estimated around 65 GWh for transport purposes felt by 2% in comparison with the previous year. Nevertheless, Electricity consumption for electric vehicles had an increasing trend. The use of biofuels for transport purposes has improved in value around 1.5 TWh in both 2013 and 2014. Total consumption of biofuels accounted for no more than 5 % of net domestic energy consumption in this year, but is important for meeting the commitments in the RE Directive (www.norway statistic.com, 2012).
Electricity
As it is discussed before, this large and mountainous country supplies almost all of its electricity from hydropower resources. This fact strongly distinguishes Norway from other members of IEA. Two-thirds of production electricity is provided by RE sources in northern Europe, which one of this reason is the large capacity of hydropower in Norway (Irandoust, 2016) .According to fig 9 hydropower resources have the largest proportion in generating electricity, during the past 40 years. Figure 11 shows the total final consumption of electricity in Norway in the last 10 years, Although, in these years, final consumption of electricity has had a lot of fluctuations, but it has been associated with a gentle upward trend. In 2013 total final electricity consumption was 9397 Ktoe (about 46% of total final consumption) and it has reduced 1.29% compared to 2012 (www.iea.org).
Indeed, electricity consumption ratio is very high, since this energy source often replaces oil and gas in deferent sectors like industry and residential (Miika Tommila, 2010). Also, Norway uses electricity in the heating of space and water to a much greater rate than the other Nordic countries, which have more developed district heating systems though underground water pipes (Irandoust, 2016) . As a result, the supply of electricity in this country has a vital role. 
Electricity price
The average electricity price in the first quarter of 2016 for households and service industry excluding taxes and grid rent were respectively 28.7 and 27.3 NOK per kWh (NOK = 0.108171 EUR). Therefore prices are 8.3% and 6.2% lower than the past year, respectively. In 2015 electricity consumption rose around 1%, however, 4 % declining in the electricity price contributed to NOK 400 million decrease in the total energy costs (www.norway statistic.com, 2012).
DEMAND FORECASTING IN NORWAY
In this section, energy consumption is forecasted by using prediction models including regression and trend line equation.
Regression Model
The relationship between a dependent variable with independent variables is expressed in the form of multivariate linear regression model or complex. In this part, energy consumption in 2014 is forecasted by using Regression Model thus total energy consumption in Norway in the last 10 years is consumed as the dependent variable and GDP, population and industrial growth rates are considered as independent variables to forecast energy consumption in 2014. Table 2 shows the extracted information to predict. Table 3 . Information extracted from the regression Table 3 shows information extracted from the regression. regarding this table, and calculated correlation coefficient, it is concluded that among total energy consumption in the last 10 years and GDP, population, and industry growth rate there is no correlation in Norway (R Square = 0.19). Due to this, 1. The effect of oil exports on Norway's GDP: As mentioned, oil exports as the backbone of Norway's economy has a significant impact on GDP growing. Table 5 . (Blindheim, 2015) .Norway and Sweden have obligated to an electricity "green" certificate market, which was starting in 2012. Accordingly, this target increases the RE electricity production in Norway and Sweden by a total of 26.4 TWh before 2021, and the consumer's certificate commitment is shared equally (rtifikater, 2011). Table 8 indicates the details of the Norwegian and 13 Swedish RE sources operational programs. 
2.The
Y = 55874X + 5E+06 (3)
CONCLUSION
Norway is one of the Nordic countries that is counted an important exporter oil and natural gas to European countries. Nevertheless dependence on imports of fossil resources in any of the parts of the country. This country is also very rich in term of RE sources, particularly hydropower. More than 90 % of its electricity is supplied by this source. In this country energy consumption has a rising trend in the industrial sector therefore, this reason increases the rate of GDP, however, it has a decreasing trend in the residential sector. Since electricity is allocated a large proportion of energy demand in the industrial and residential, as a result the supply of electricity in this country has a vital role. Norway intends to predict energy consumption in future years provides energy demand, as well as by replacing fossil fuels with clean energy optimizes energy system and reduces GHG emissions. In this paper, researchers investigate the status of energy demand in one of the European countries, Norway. First, energy and electricity consumption in various sectors, including industrial, residential, ... are calculated. Then, energy demand in Norway is forecasted by using available tools. After that, the relationship between energy consumption in Norway with Basic economics parameters such as GDP, population and industry growth rate has determined by using linear regression model. Finally, the regression result shows a low correlation between variables. Future studies can investigate other economic, political and technological variables on energy consumption, also take act using other forecasting models in this country.
